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(54) AIR CONDITIONER FOR ROLLING STOCK AND OPERATING METHOD THEREOF 

(57)Abstract: 

PURPOSE: To solve a humid unpleasant feeling at the 
rainy season as well as to improve the extent of climatic 
amenity in passengers. 

CONSTITUTION: A cooling exclusive refrigerating cycle 
and a heat pump type refrigerating cycle for both cooling 
and heating applications are installed in an air 
conditioner, and at the time of cooling, both 
compressors 2a and 2b or one side of them are operated 
for operation. At the time of dehumidifying operation, 
both these compressors 2a and 2b are operated and one 
side is used for cooling operation and the other for 
heating operation by way of selecting a four-way valve 3, 
through which confortable air conditioning takes place. In 
this connection, at the heating operation, the 
compressor 2a alone is operated, whereby auxiliary 
heating of an electric heater is carried out. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An air-conditioner for rail cars having a refrigerating cycle only for air conditioning, and 
air conditioning and a heat pump type refrigerating cycle both for heating in the same device. 
[Claim 2]The air-conditioner for rail cars according to claim 1, wherein a compressor of a 
refrigerating cycle only for said air conditioning was provided with an adjustable-speed driver 
stage by an inverter device and a compressor of said heat pump type refrigerating cycle is 
provided with a fixed Hayashi driver stage. 

[Claim 3]Carry out electrical connection of a compressor, an outdoor blower, and an indoor fan 
of a refrigerating cycle only for air conditioning to an output side of said inverter device in 
parallel via magnetic contact, respectively, and said indoor fan and an outdoor blower, 
respectively by the contact change of magnetic contact. The air-conditioner for rail cars 
according to claim 2 carrying out electric connection of the electric supply so that it may be 
suitably switched to an input side from an output side of an inverter device. 
[Claim 4]The air-conditioner for rail cars according to claim 1 characterized by having arranged 
an indoor fan so that a pipe of indoor heat exchanger may become parallel to a motor shaft of an 
indoor fan which makes at least one refrigerating cycle of said each refrigerating cycle. 
[Claim 5]An operating method of an air-conditioner for rail cars carrying out heating operation of 
the heat pump type refrigerating cycle at the time of dehumidifying operation, and carrying out 
cooling operation of the refrigerating cycle only for air conditioning in a thing provided with a 
heat pump type refrigerating cycle for a refrigerating cycle only for air conditioning, air 
conditioning, and heating. 

[Claim 6]In what controls at least one compressor of said each refrigerating cycle by an inverter 
device, An operating method of the air-conditioner for rail cars according to claim 5 
characterized by carrying out adjustable-speed operation of ****** and the outdoor blower for 
an output of an inverter device at an outdoor blower when outdoor air temperature falls to less 
than 20 ** at the time of cooling operation. 

[Claim 7]An operating method of the air-conditioner for rail cars according to claim 5 switching 
an output of an inverter device which drives a compressor to an indoor fan at the time of heating 
auxiliary operation by a heat pump type refrigerating cycle, and carrying out adjustable-speed 
operation of the indoor fan. 

[Claim 8]An air-conditioner for rail cars characterized by comprising the following. 

A duct which opens an exterior unit vessel part of one refrigerating cycle, and an interior unit 

vessel part of a refrigerating cycle of another side for free passage in an air-conditioner for rail 

cars provided with two or more refrigerating cycles. 

It is a channel switching means to this duct. 

[Claim 9]A rail car installing an air-conditioner only for air conditioning, and a heat pump type air 
conditioner in the one body. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an air-conditioner for [ for what starts the air- 
conditioner for rail cars, especially needs to perform dehumidifying operation in the rainy season 
etc. / suitable ] rail cars, and an operating method for the same. 
[0002] 

[Description of the Prior Art] Conventionally, in the air-conditioner for rail cars, all the 
refrigerating cycles were only for air conditioning, or the cold and ******. Therefore, if the 
season of a humid rainy season comes in the air-conditioner only for air conditioning, will carry 
out weak cold operation which suppressed cooling capacity as much as possible, and. carrying 
out simple dehumidifying operation make the number of rotations of an indoor fan low, and kept a 
temperature in the car from falling to not much **** — or magazine refrigeration (67th volume 
No. 772 P58-64) — a statement — the method of reheating the air which formed the reheating 
heater in the exit of the evaporator like, and was cooled by the evaporator is common — 
******. In addition, like the statement to Patent Publication 52-13023, the coricfens^f for 
reheating is arranged to the air-outlet side of an evaporator, and the refrigerating cycle to which 
the refrigerant was poured with the electromagnetic valve only at the time of dehumidifying 
operation is known. 

[0003]Although it is combining cooling operation and heating operation in the case of the heat 
pump type air conditioner of the cold and ****** with two or more refrigerating cycles and the 
dehumidifying operation by a refrigerating cycle is possible for it, Since mixing of warm air and 
cold blast is not taken into consideration, there is a problem by which warm air and cold blast 
are independently ventilated in an indoor fan empty vehicle depending on a model. In the case of 
one set of a heat pump type air conditioner, the dehumidifying operation method which changes 
air conditioning and heating to JP,3~1509,B by turns like a statement is known. 
[0004]On the common commutation and suburbs type train, it was heating only by the electric 
heater formed under the seat. 
[0005] 

[Problem(s) to be Solved by the Invention]The method of forming installation of a reheating 
heater and the condenser for reheating leads also to the fall of the reliability by the increase in 
part mark with large-sized-izing and weight increase of an air-conditioner. At the time of cooling 
operation usual from the stages to perform dehumidifying operation being the limited periods, 
such as the rainy season, a reheating heater and the condenser for reheating become 
unnecessary, and are uneconomical also from a viewpoint of effective use of a space. Since a 
temperature in the car surely fell and the dehumidification only by weak cold operation of the air 
conditioning which forms neither a reheating heater nor the condenser for reheating sensed 
chilly when [ inactive ] there are few passengers, there was a problem that the amenity fell. 
[0006]In winter, only with an electric heater, since electric capacity was small, heating capacity 
was insufficient, and there was a problem of sensing chilly at the time of leisurely of passengers, 
such as midnight. 

[0007]The purpose of this invention is to provide an air-conditioner for rail cars which can 
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always hold the blow-off air temperature of an indoor fan to comfort temperature at the time of 
dehumidifying operation, and an operating method for the same, without providing additional 
installation of a reheating heater etc. 
[0008] 

[Means for Solving the Problem]So that two kinds of refrigerating cycles, a refrigerating cycle 
only for air conditioning and a heat pump type refrigerating cycle of the cold and may be 

incorporated in the same air-conditioner and warm air and cold blast which come out through 
indoor heat exchanger may be mixed in a casing of an indoor fan, An indoor fan is arranged so 
that a pipe of a heat exchanger and a motor shaft of an indoor fan may become parallel. 
[0009]When dehumidifying operation is required, cooling operation and heating operation are 
performed simultaneously, and when heating auxiliary operation is required, heating operation is 
performed by a heat pump type refrigerating cycle of the cold and ******. As another means, a 
duct ties an exterior unit vessel part and an interior unit vessel part of an air-conditioner via 
opening and closing dampers, and warm air of an exterior unit vessel part is taken in in an indoor 
room at the time of dehumidifying operation. Or after equipping the same vehicles with two kinds 
of air-conditioners, an air-conditioner only for air conditioning, and a heat pump type air 
conditioner, performing cooling operation and heating operation simultaneously and mixing cold 
blast and warm air within a duct, it makes in the car ventilate. 
[0010] 

[Function]If the humidity in the car which the degree of vehicle outside temperature detected 
with the humidity sensor above 20 ** when a temperature in the car was 24 ** or less exceeds 
65%, an air-conditioner will go into dehumidification mode, Cooling operation is made to perform 
to the refrigerating cycle only for air conditioning, the flow of a refrigerant is switched to the 
heat pump type refrigerating cycle the cold and both for heating to an opposite direction by a 
four-way valve, and heating operation is made to perform. Air with a low temperature 
dehumidified by the indoor heat exchanger (evaporator) by the side of only for air conditioning, 
and the air with a high temperature heated by the indoor heat exchanger (condenser) of the heat 
pump type refrigerating cycle, While being inhaled and breathed out by the indoor fan, it is mixed 
within a casing, and humidity serves as air of a low comfortable temperature, and is ventilated by 
in the car. At this time, control of temperature and humidity in the car is performed by making 
the operation frequency of the compressor only for air conditioning fluctuate with an inverter 
device, and adjusting cooling capacity suitably. If put into the electric heater under a seat, the 
heat pump type refrigerating cycle the cold and both for heating will perform heating auxiliary 
operation. 

[001 1]When heating indoor air by the warm air of an exterior unit vessel part, if it goes into 
dehumidification mode, the switching means established in the duct which connects the 
apparatus part outside the interior of a room will be opened, and the air of an exterior unit vessel 
part will be taken in in an indoor room. In this case, the compressor is arranged in the entrance 
by the side of the exterior unit vessel part of said duct. The open air inhaled from the upper part 
with the outdoor blower is heated with a compressor, is inhaled by the interior unit vessel part 
and heats the recirculating air cooled by indoor heat exchanger at the time of dehumidification. 
[0012]When one vehicles are equipped with two kinds of air-conditioners, the air-conditioner 
only for air conditioning, and a heat pump type air conditioner, operate each simultaneously and 
it dehumidifies by making a heat pump type air conditioner into heating operation, and the fall of 
an air temperature in the car is prevented. 

[0013]Since chilly [ by the shortage of heating of displeasure and winter the passenger sensed 
above by the rainy season etc. was / a shortage / damp ] can be prevented and temperature 
and humidity in the car can always be held comfortably, a passenger can be provided with always 
comfortable environment in the car through the four seasons. 
[0014] 

[Example]Hereafter, the example which shows drawin g 1 - drawing 7 one example of this 
invention explains in detail. Here, drawin g 1 is a top view of the air-conditioner for vehicles by 
this invention, and the block diagram in which draw ing 2 showed the composition of the 
controller. The electrical diagram in which drawin g 3 showed connection with an inverter device, 
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a compressor, and a fan, and drawin g 4 are the refrigerating cycle figures of another example 
which constituted two heat pump refrigerating cycles in parallel only for air conditioning in one 
compressor in dra wing 1. Drawing 5 and 6 are the top views of the air-conditioner for vehicles 
and the side views of vehicles showing example with another this invention. 

[0015]In drawing 1, 1 is an air-conditioner for vehicles. The portion by the side of figure Nakamigi 
is a refrigerating cycle only for air conditioning, and the left-hand side in a figure is a heat pump 
type refrigerating cycle of the cold and ******. The outdoor blower and the indoor fan are 
shared by both refrigerating cycles. Hereafter, A cycle and the refrigerating cycle only for air 
conditioning are written as B cycle, and a heat pump type refrigerating cycle is explained. 
[001 6]At the time of the cooling operation of A cycle, it passes along the four-way valve 3, it is 
cooled by the open air by the outdoor heat exchanger 4a (condenser), and the hot and high- 
pressure gas refrigerant breathed out from the compressor 2a turns into high-pressure liquid 
cooling intermediation. After high-pressure liquid cooling intermediation is decompressed with 
the capillary tube 5a for air conditioning, it takes heat from the recirculating air of a guest room 
by the indoor heat exchanger 6a (evaporator), turns into a low-pressure gas refrigerant, and 
returns to the compressor 2a through the accumulator 7b. 

[001 7]It passes along the four-way valve 3, it is cooled by guest room air by the indoor heat 
exchanger 6a (condenser), and the hot and high-pressure gas refrigerant in which it was 
breathed out from the compressor 2a at the time of heating operation turns into high-pressure 
liquid cooling intermediation. At this time, the recirculating air of a guest room is heated with a 
refrigerant, and serves as warm air. After high-pressure liquid cooling intermediation is 
decompressed with the capillary tube 8 for heating, it takes heat from the open air by the 
outdoor heat exchanger 4a (evaporator), turns into a low-pressure gas refrigerant, and returns to 
the compressor 2a through the accumulator 7a. 

[0018]In B cycle, it is cooled by the open air by the outdoor heat exchanger 4b (condenser), and 
the hot and high-pressure gas refrigerant breathed out from compressor 2b turns into high- 
pressure liquid cooling intermediation. After high-pressure liquid cooling intermediation is 
decompressed with the capillary tube 5b, it takes heat from the recirculating air of a guest room 
by the indoor heat exchanger 6b (evaporator), turns into a low-pressure gas refrigerant, passes 
along the accumulator 7b, and returns to compressor 2b. 

[0019]Here, 9 is an outdoor blower and 10 is an indoor fan. 11 is a check valve for air 
conditioning, and a check valve for heating in 12. 13 is an inverter device, switches suitably 
electric contact with compressor 2b, the outdoor blower 9, and the indoor fan 10, and performs 
adjustable-speed operation by the frequency change of each apparatus. The microcomputer 30 
which 14 is a controller, and was built in as shown in draw ing 2 receives train operation 
dispatching from the detection value and the console 34 of the room temperature sensor 31, the 
indoor humidity sensor 32, and the outside air temperature sensor 33, Entering and the end of 
the output frequency of the inverter device 13 and the contactor in the operator control panel 
15 are controlled. Here, the A/D converter from which 35 changes the analog value of a sensor 
into digital value, and 36 are D/A converters which change the digital signal of the 
microcomputer 30 into an analog value on the contrary. 37 is a digital switch and controls 
entering and the end of the contactor in an operator control panel, and the display for indication 
of the console 34. 

[0020]Although the refrigerating cycle only for air conditioning shows the case where the heat 
pump type refrigerating cycle of one line, and the cold and ****** is one line [ a total of two ], 
by this example, this invention is not limited to this example and may provide two or more lines 
of each refrigerating cycle. 

[0021 ]In draw ing 3, 20 is a molded case circuit breaker and 21 is entering and a contactor which 
carries out the end about the electric supply to the inverter device 13. Three apparatus, 
compressor 2b, the outdoor blower 9, and the indoor fan 10, is individually controlled by the 
change by entering and the end of the contactors 22, 23, and 25 with the one inverter device 13, 
respectively. The outdoor blower 9 and the indoor fan 10 are connected also to the input side of 
the inverter device 13 via the contactors 24 and 26 so that a direct drive can be carried out in 
commercial power other than adjustable-speed operation which uses the inverter device 13. 
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[0022]As shown in Table 1, the compressor 2a is 1 constant-speed operation by commercial 
power, and compressor 2b is adjustable-speed operation by the inverter device 13. Only in the 
case of cooling operation and dehumidifying operation, compressor 2b is operated with the 
inverter device 13, and, in the case of heating auxiliary operation and the cooling operation at the 
time of open air low temperature, it is a stop. In heating auxiliary operation, the inverter device 
13 carries out adjustable-speed operation of the indoor fan 10. In the cooling operation at the 
time of open air low temperature, adjustable-speed operation of the outdoor blower 9 is carried 
out with the inverter device 13. Hereafter, it explains still in detail for every mode of operation. 
[0023] 
[Table 1] 
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[0024]Although the compressor 2a is operated with the fixed frequency of 60 Hz in cooling 
mode, compressor 2b is operated with the variable frequency of 40-80 Hz by the inverter device 
13. Therefore, when cooling load is small, become only operation of compressor 2b, and 
frequency is made to fluctuate, and a temperature in the car is adjusted to optimal temperature. 
If cooling load goes up and cooling capacity is insufficient, the compressor 2a will be operated, 
the compressor 2a and cooling operation by two-set operation of 2b are performed, and cooling 
capacity makes the operation frequency of compressor 2b fluctuate, and is adjusted. 
[0025]In dehumidification mode, the heat pump type refrigerating cycle with the compressor 2a 
performs heating operation, and the cycle only for air conditioning with compressor 2b performs 
cooling operation. A temperature in the car makes the operation frequency of compressor 2b 
fluctuate, and is controlled. 

[0026]Only with the electric heater formed under the seat of vehicles at the rapid heating [ of 
first thing in the morning of winter ], and intense-cold term, heating auxiliary mode is operation in 
case heating capacity is insufficient, and operates the heat pump type refrigerating cycle of the 
compressor 2a by heating. In this case, the number of rotations of the indoor fan 10 is made into 
a low speed with an inverter device, a blow-off wind speed is made into a breeze, and warm air is 
kept from asking a passenger directly. 

[0027]The cooling mode at the time of open air low temperature performs cooling operation by 
the individual operation of the compressor 2a. Since the condensing capacity in the outdoor heat 
exchangers 4a and 4b becomes excessive since the open air is low, and the probability that the 
compressor 2a will break down by the liquid return of a refrigerant becomes high, the number of 
rotations of the outdoor blower 9 is dropped on the inverter device 13, and the condensing 
capacity of the outdoor heat exchangers 4a and 4b is adjusted. In this case, since the open air is 
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low, cooling load is small, and one-set operation of the compressor 2a is enough as cooling 
capacity. 

[0028]As shown in drawjng 4, the refrigerating cycle only for air conditioning and a heat pump 
type refrigerating cycle may be constituted in parallel in one set of a compressor. The hot and 
high-pressure gas refrigerant breathed out from the compressor 2 branches on the way, it is 
cooled by the open air inhaled by the outdoor blower 9, and one side serves as high-pressure 
liquid cooling intermediation, while passing along the outdoor heat exchanger 4b (condenser). It is 
cooled by the indoor air which was changed in the channel by the four-way valve 3, was sent to 
the indoor heat exchanger 6b (condenser), and was inhaled from the guest room by the indoor 
fan 10, and another side serves as high-pressure liquid cooling intermediation. Indoor air is 
heated at this time. After the high-pressure liquid cooling intermediation which came out of the 
outdoor heat exchanger 4b is decompressed with the capillary tube 5b, it takes heat from the 
recirculating air of a guest room by the indoor heat exchanger 6b (evaporator), turns into a low- 
pressure gas refrigerant, passes along the accumulator 7b, and returns to the compressor 2. The 
high-pressure liquid cooling intermediation which came out of the indoor heat exchanger 6a 
passes along the receiver 16 and the check valve 1 1, after being decompressed with the 
capillary tube 8, it is heated by the outdoor heat exchanger 4a, turns into a low-pressure gas 
refrigerant, passes along the accumulator 7a, and returns to the compressor 2. The capillary 
tube 5a and the check valve 12 are the objects for air conditioning. 

[0029] Draw ing 5 is an air-conditioner only for air conditioning, and the hot and high-pressure gas 
refrigerant breathed out from the compressor 2 is shunted at a compressor exit, and is sent to 
the outdoor heat exchangers 4a and 4b, respectively. The high-pressure liquid cooling 
intermediation cooled by the open air inhaled by the outdoor blower 9 by the outdoor heat 
exchangers 4a and 4b is decompressed with the capillary tubes 5a and 5b, respectively, turns 
into gas and a two phase refrigerant of liquid, and is sent to the indoor heat exchangers 6a and 
6b. A two phase refrigerant takes heat from the air of a guest room which circulates with the 
indoor fan 10, while passing along the indoor heat exchangers 6a and 6b, it turns into a low- 
pressure gas refrigerant, and returns to the compressor 2 through the accumulator 7. 
[0030]Here, as for 13, a controller and 15 are operator control panels the inverter device for a 
drive of the compressor 2, and 14. 

[0031 ]The compressor 2 is operated by low frequency with the inverter device 13, and the 
damper 50 is opened at the time of dehumidifying operation, and it makes the air of the exterior 
unit vessel part warmed by the compressor 2 flow into an interior unit vessel part. In this case, if 
the outdoor blower 9 is arranged so that the open air may be inhaled from the side and may be 
breathed out by the upper part, since the air heated by the outdoor heat exchangers 4a and 4b 
is inhaled by the interior unit vessel part, it is still more effective. 

[0032]As another example, as shown in drawing 7, the air-conditioner 41 only for air conditioning 
and the heat pump type air conditioner 42 are carried in the one vehicles 40, and at the time of 
dehumidifying operation, the heat pump type air conditioner 42 is operated with heating. The cold 
dry air dehumidified by the air-conditioner 41 only for air conditioning turns into air to which it 
was mixed with the warm air heated with the heat pump type air conditioner 42, and optimal 
temperature got dry, and it can be dehumidified moderately, without reducing the temperature of 
a guest room. 
[0033] 

[Effect of the Invention]According to this invention, as explained above, the displeasure the rainy 
season was [ displeasure ] damp is cancelable, it is not necessary to newly add reheaters, such 
as a heating heater, and, moreover, the prevention from large-sized-ized of an air-conditioner 
has an effect. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a top view showing one example of the air-conditioner for rail cars by this 
invention. 

[Drawing 2] It is a block diagram showing the composition of the controller in the air-conditioner 
of drawing 1. 

[Dra w in g 3] It is an electrical diagram showing connection with the inverter of the air-conditioner 
°f drayyjng 1, a compressor, and a fan. 

[D rawin g 4] It is a circuit diagram showing the refrigerating cycle of other examples of the air- 
conditioner for rail cars by this invention. 

[Drawing 5]It is a top view showing another example of the air-conditioner for rail cars by this 
invention. 

[Drawin g 6] It is a side view showing the rail car provided with the air-conditioner by this 
invention. 

[Description of Notations] 

2a, 2b [ — The capillary tube for air conditioning, ] — A compressor, 3 — A four-way valve, 4a, 
4b — An outdoor heat exchanger, 5a, 5b 6a, 6b [ — An outdoor blower 10 / — An indoor fan 
11/ — The check valve for air conditioning, 12 / — The check valve for heating, 13 / — An 
inverter 16 / — A receiver 16 / — Damper. ] — Indoor heat exchanger, 7a, 7b — An 
accumulator, 8 — The capillary tube for heating, 9 



[Translation done.] 
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6 4) \zmm&5\zM%mc»mn\zmnmt-?*mtt 

^WT$)^feo S&, ^Offi^ M5 2 - 1 3 0 2 3 
[0 0 0 3] *&, *RO»»W^Mfbfc»-« 

h^y^BSB©*^ #^¥3 ~ 1 5 0 9(CI3 
•©<fc5K:, »Ht«»ft5?Sfc«J»A.*BB3Hg*j* 

[0004] $ 5 -h&wmis • jeaaiwcttK* 

TfcR^tfcmfth-^^TBMftffoT^ifc. 
[0 0 0 5] 

fct>om. *&, M«^ftfT3i«nttttMN«c!) 

[0 0 0 6] S6fc, «B«C*^Ttt«»t--^«JtT 
tt«»»*)W^aVi&B&BIWB*}WFJBU, 
«<7)HIKWf fc»*ffl*$ ftJBU S V> 5 &. 

[0 0 0 7] *«K©B»tt* SiP^t-^^MiPR 

BB^Atw-oWE&jSiaft-r* ji 

[0 0 0 8] 

[BB*«rat-r*fc*©^B] »M*fflo?&«i^-r^;v 

©»*U"^*^ftR-an«Brtica*a^ s^irs! 
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3 

[0009] ^mmm^B^fm\z\mmw&tmmm 

©fstix, MBB®&t«s«*:£rtBStt*B 
B«©B«*BWBfc»?>An*- 

&MMWt t- h#>:/S«B»B© 2 «tO£il§igM 

So 

[0 0 10] 

[ffUB] $^M^t2 0TCH±^ *WfiK#2 4 < CJEt 
fcSfcffiBBBttBB^E-FfcAD, 

SRXJftS (B9BB) 7f*aatlfc»*0«V^«i:, t 
-h#>:/56»*!M ^oBABa&S (BBS) T 

msR^nfcfiflKoKv^a^ ^ftMs««A£ftBi 

>A-^ifTi|i$ ^T^M^^J sBsnMrr S - <h 
[ooii] ^BgaoBMT^ft^s&anfft 

^*hl*fcBtffc«B**»*BVvr, S*BS»<z>3 
»*»gSk:Bt0Ans, :®S^ I9E^K0*» 
«»»«©AntcttjEE««SE«bT*<, ^SIJRB 
t±«*> s ■ a $ nfc^ft «jBaB«THn!»s nrg« 

BB&Mttmi-*. 

[0 0 12] S&lc, l*HIC»BI»fflffl|««i:t- 
h*>7 p ^^M0 2ffi|gcD^iigM^1ixTV^« 

[0 0 13] ±H5©±5K:«HI»*lc«C«fll*©Ca6 

So 

[0 0 14] 

j««K£0WBKR?rr*. HlfcfcfcSSWte 



(3) 4fflM*7-l 8 6 9 4 7 

4 

Hlfc*V>T, ffi^l-&^M#ffiiit:-h#>7 p ^ 
5>So 

[0 0 15] Hll:*V^ lfcUCfflfflSBBBT!* 

[0016] aim 2 )voi§mwm\z$>^x, mmm 

£ftB£&S4a (BIBB) T#«fc<fc 

*tK7Ufa-^5 aTBESnm £l*lB38fcg 
2? 6 a <|£S§g) Tr*BCDBBffl»*6Bft*oTfiEE© 

afcR*. 

[0 0 17] ill^ffiffii2 a*6tttB*n&* 
B • KJBE<0«fX»jKtt, H##3*BD, £ftB££« 
6 a QBKB) Tf**S!«K:J;D»ai3nT*JEE©B» 

nTMSch^So BEEOflBMKtiU BWfl©*^K9 0 

[00 18] $&, B*-f^;HC*^T, BEil2b^ 
6ttffl*n38:KB-IIBE©ifX»l|ttt, BftjR£«»4 
b (BBS) T^ftfcJ:0»asnT*JEE©B?Mlttft 

BrtMSfi&Beb (BBS) TSfioBSISfM* 

b&a^T, Bg«2b^RS, 

[0019] 9»s^sijft«, 1 oteswata 
^^25So st, na»ifflo®±^ nttisffl 

40 co^ih^TabS. 1 3tt^f>/t-*BBT, BE»«2b 

v^nn>t?o.-^3 0#*ft»#fe>U-3 l-*>Sft 
M^Hr 3 2 RZ»1>»B»fe >^3 3 (DtftttHl^n > 
V-^3 4 3fe5©BKB<frS3W'T, -O/V-^BBl 
3 ©ffl*BB»WMBB 1 5ftog»gcDAD -«ID* 
fWffirrSo d^T, 3 5«ir>itOT^n^fi^^^ 
^;Hl:f«t5A/Dn>;\^^, 3 6«K»^^< 
50 ^Dn>tfa.-^3 oof^ y^JMi^T^n^Bfc 
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(4) 

5 

£>AD • 9JDftfMW-f£ 0 
[0 0 2 0] **lt«Ttt, »W*ffl©»*tM ^JWt 

m«iciR3ean*t><z>T?»4a:<, *n-en©»*u--<^ 

[0 0 2 1] 03T> 2 0 IttgflUiXBrlfc 2im> 

— &<zw 1 3 t?jbe«« 2 b ta^a* 

fit 9 KCXttASIJUi 1 0 CD=t3Q«gftffij)MI8 2 2,2 
3 , 2 5 OOAD • ty*) <t S««T*n*tHHBIK«ll 

r^c s^mja«9<h^rtsa«i 014, -r>/wg* 

« 1 



#BB¥7- 1 8 6 9 4 7 



5 



= B1 3ft«JBLfcWSaBTO©«K\ iSfflm^Titjglg 
»T#*J;5fc*m8 2 4 < 2 6^LTOA-^8 
gl 3©A*«fcfe«*KUTV>*. 

[0022] mi\zmT£?\z, mm 2 a\tmmmm 

fcJtS-^aiHET, JE««2 btt-f >/t-*SMl 3 

*ffi»«2btt-f>/t-ir*«i 3-eWEan, 

Mtlb3K®«£, -i>rt-#mWl SMttASUUIl 

S^5£S« 9 fti* l 3 TfWaJBHE-T*. 

[0 0 2 3] 
[SI] 











<**) 








(60Hz) 


(40~80Hz) 


-** 

(60Hz) 


-S3* 

(60Hz) 




(60Hz) 


(4Q-80Hz) 


(60Hz) 


(60Hz) 




(60Hz) 


#± 


(40~60Hz) 


-*« 

(60Hz) 




(6OH2) 




(60Hz) 


(40~60Hz) 



[0 0 2 4] #Bt-FTfciffiie«2 a«6 OHz0@ 
S«»*T?W6SttS#* BE»« 2 b 
1 3fcJ;D«*fi, 4 0 - 8 0 H z CO l?*H«ftT?®E 
$n^>o J;oT, »Blft«f*^S^W*BE»«2b©51 

HI2aft5Ii&LT, JBE««2a, 2 b<D 2-&3»Efc:J;£ 
»JRBR*ffV^ ?&MtgA^JEEffi*2b^^&|&^ 40 

[0 0 2 5] Mt-HTH ffifffii2 a^*Lfct- 

te> JE««2b©3Ste«»c»*ii«3i3:TM«l*r-5o 
[0 0 2 6] ■UHt»*-Htt, ^C0^-#O^^ 

h^^*^ ic*^ rmmvmmT \zmnx ^§tih- 

-*^BT<£ 50 



[0 0 2 7] »»ttffl*0lWE— Ft*, t£mm2 a CO 

JRSf*8g4 a, 4 bTOWBIBA^a^fc&DftjaEoR 

<>A-^gil 3T?«#tSiJMI9©HCRt*tL 
X, i«SM4a ) 4b©*IBIB**»l»rs. - 

ffitt«2 a CD l ^l[teT+^T^^>o 
[0 0 2 8] £fc, H4fc3R-J\fc3te, 1 

^<ht-h#> 9 )V ft 

4 b gkk«) fta<5Wfcans»«9fcj:oa6Asn 

5 -^ttia^ 3 mm*. % tiTS^sfftsas 6 
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(5) 



7-186947 



8 



5. awoS^tiJiDSft^ns. ^M»3S»SS4 

£E3n&«, Sfi»X»86b 0K9W) T*aS<OflWR 
^7b^T, ffi««2teRS. £ft9&£« 

me a«ffl&KBE©*»ifctt^- ;n 6 tsiifcfr- i i 

[0 0 2 9] B5tt, WRWflOfflllKjrC, j£$g«2 

»»snT*ft*n*»iS9i*4 a, 4btji^n 

£ftS!k£»S 4a, 4b TS^SUMI 9 \Z<k V ft A 

«2§2JcM3o 
[0 0 3 0] 1 3 HtEElHi 2 ©K»flH 

[0 0 3 1] |»jl3^l*ttEI8«2«-f>yt-^ttill 

3 k* DttjuwkTanB-r^tftfc 5 0 «n» 
t> jEi»s«2^ctos8&^nfcs^as«5o^^^ 

& ^is«4a, 4b«^nfe^i« a? 

[0 0 3 2] SSK, 9J<05IJS0!I£LT* m 7 \Z^<k 



>y^H^4 2^IlTlgt^« »H*ffi2M£ 
B4 llcJ:Dllftilsn&ft^fc»&^aft»4, fc-h* 

[0 0 3 3] 

[H2] Hl©ffiH*«K:*stt-&3>hn— 90*|J«* 
[0 3] HI ©SHKBGH >/t-* £JB£««fttf8JB 

[H5] *3«WfcJ:5»c31*Hfflffllll*«C!)^6fc:»J<© 
[H6] *»W{CcfcSffl»l««S«*fe«3t*p|**L 

2 a, 2b-E» 3-R£#, 4 a, 4b-Mi 
X«8, 5 a, Sb-ftBMtt^Ufa-^ 6 
a, 6b-Sfii5»S» 7 a, 7 b-T^a.Al'- 

io-iwiME h-»m#> 12-mmm 

M±ft, 13--f>;t-^ 16»^ 



[H2] 



[IB 4] 




,/3 



> 
i 



/a 
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